The impact of highly hydrophobic material on the structure of transferrin and its ability to bind iron.
Transferrin is a blood-plasma glycoprotein, which is responsible for ferric-ion delivery and which functions as the most important ferric pool in the body. The reversible complexation process of Fe(3+) ions is associated with conformational changes of the three-dimensional structure of the transferrin. This conformational dynamics is attributed to a partial unfolding of the N-lobe of the protein and could be described as a transition between the holo to the apo forms of the transferrin. The aim of the present work is to demonstrate the unprecedented ability of the transferrin to solubilize various polycyclic aromatic hydrocarbons in physiological solution and to explore the impact of these materials on the structure and functionality of the transferrin. The synthesis and characterization of novel materials, consisting of complexes between human transferrin and hydrophobic high-carbon-content compounds, is reported here for the first time. Furthermore, it is shown that the preparation of these complexes from holo-transferrin leads to an irreversible loss of the ferric ions from the protein. Analytical studies of these novel complexes may shed a light on the mechanism by which transferrin could lose its ability to bind and thus to transport and store iron. These findings clearly demonstrate a possible damaging impact of various hydrophobic pollutants, which can enter an organism by inhalation or ingestion, on the functionality of the transferrin.